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PP B Xm 32 El B7 da Bu REX ftu 


H 95 A 
〈 中 国 科学 院 古 者 椎 动物 研究 所 ) 


板 商 悍 亚 科 是 犀 类 中 一 个 高 度 特 作 的 分 支 。 典型 的 更 新 世 的 板 疯 犀 属 (Elasmotherium) 
从 19 世纪 初 形 始 , 在 亚洲 北部 《西伯利亚 ) 及 欧洲 都 有 发 现 。 但 一 将 到 本 世纪 初 , 都 限 於 西伯 
T EAR ARE. sibiricum) 一 个 单一 种 。 和 后来 , 柏 里 全 克 (1924) 双 记述 了 一 个 新 种 一 一 高 加 索 
HERE (E. “creosicrm)。 至 於 各 一 类 动物 的 起 源 及 早期 膝 史 , 划 长 期 以 来 均 未 需 人 们 所 知悉 。 

1922 年 ， 瑞 典 林 斯 顿 记述 了 我 国 山西 保 德 三 趾 马 层 中 发 现 的 一 种 中 国 慰 — (Sinotherium 
lagrelit) 的 化 石 , 它 代 珍 板 商 犀 亚 科 中 一 种 比较 原始 的 类 型 ,坑道 一 类 尾 关 的 起 源 半 题 提 供 了 
初步 的 线索 。 

PAI ORA BE RPA OA, EA te ae LEG EA VET AR fl 
HARF o ERA DRT AT D2 ie Gt BRE PE EE o 

PTR CE TA n E RA (1924) PEMA, UICE 
ERES SEBHEISCRN BI FARA (Maragha) = EL G/B rh SERA BES EE A SEUESLER EE 
AA, F144 RM (Iranotherium), BRERA RRM Ebo 最 近 又 在 伊比 
EAE iy BEET — (8 a a US E) o 

DLESESI-ELTS PSUR ASIEN, CARRERA. ARRA (Pl) a EE RAT 
BARS V HORE AAS 

最 近 , RPS ARE T HHUA Ne RUAN, JCr ei —f 
Pho EEA A AHS BT BOMBA ERRAR o 

PEARS = (8 S ERI HP EE P TE, LU PE) RRA EEO 

1. Sinotherium lagrelii Ringstrom (Fife BAPE) BR LUPE HUE E EE, Er F 
Hh FSR HIRUR EER EM PE lo 

2. Parelasmotherium schansiense Killgus (l PEDIR FE) ALEC HP ERE TA] ER Go 

3. Sinotherium simplum Chow $ (ROI) , AURRECO), 时 代 坊 上 新 世 禄 
Wi. ARMA HEE, LOR ETACRCUEE RRR AR PARE, 如 有 较 多 的 材 
料 ,可 能 被 证 明 钥 一 个 独立 的 新 属 。 

4。  Elasmstherium inexpectatum Chow $ff HIRERE), 探 自 山西 ,确实 地 点 不 明 , RHE 
可 能 篇 更 新 世 初 期 ( 泥 河 油 期 )。 较 典 惠 的 欧洲 及 亚洲 北 部 的 板 获 犀 入 原始 。 可 能 是 旨 氏 板 
PARR LR) BFC EE 

5, Elasmotherium sp. 《 板 获 尿 种 未 定 ) MILB (RMT) BAHL 
ETS CR F8 EA BL BY SERI REIR ECUZ , RTBE RS RU — 18 F8 

6. Elasmotherium peii Chow $f GRIA), 产 於 山西 平 陡 县 黄河 岸 。 时 代 篇 更 新 


132 VERTEBRATA PALASIATICA Vol. IT 


TP, BAR ARE ENP BE. 与 西伯 利 亚 种 和 高 加 索 种 的 并 傈 谷 闪 了 礁 定 ， 
但 与 后 两 种 的 差别 很 明显 。 西 但 利 焉 种 和 和 高加索 种 的 差别 不 大 , 妊 多 特征 都 题 示 出 其 者 有 了 明 
组 的 过度 广 , 可 能 篇 同一 种 。 
BARER RAT: 
A EB EAL (Subfamily Elasmotherii Dollo) 
西班牙 犀 (Genus Hispanotherium Clusafont et Villalta, 1947), 包括 1 一 2 个 
种 。 发 现 地 点 :西班牙 及 葡萄 牙 ; 时 代 : 中 新 世 。 
伊朗 犀 属 (Genus Iranotherium Ringstrom, 1924) 
I. morgani Ringstrom (Marquenen). #38 HIEI: 7 BA, RET. EHE HH, 
中 国 犀 恬 Genus Sinotherium Ringstrom, 1922) 
S. lagrelii Ringstrom 1922. 发 现 地 点 : 山西 保 德 , 有 时代: .上 新 世 初 斯 。 
S. simplum Chow, 1958. 发 现 地 是 : 山西 保 德 , 肝 代 : 上 新址 初期 (2) 
AE RIB (Genus Elasmotherium Fischer, 1808) 
E. inexpectatum Chow, 1958. 长 现 地 点 : ijv, BS: 更 新 世 初 期 。 
E. peii Chow, 1958. SHES: 出 西平 陆 ; 时代: 更 新 世 中 期 。 
E. sibiricum Fischer, 1808. IRH: 欧洲 及 亚 训 北部 ,有 时代: 更 新 世 
中 期 。 
E. caucasicum Borisiak, 1914. 发现 地 点 : 胡 联 欧洲 东部 :上 时代: 更 新 考 
中 期 。 


新 种 E 述 


Sinotherium simplum, sp. nov. (f§ FEE) 


正 型 标本 : RIEN (V963). 

Tk: 与 拉 氏 中 国 尿 《89 lagreli) iRDABW- TRU Sa EE, HY FR EUS TLER , fe 
fe] Bit; RGD, REUE, SRA PS RE RIS Os CR RI T8 T RE BRL 8 Ht 
BRE. 

比较 与 讨论 : RS Hb RA ARE BE PRE Se, 但 在 基本 特 
I as TREE ESTE 中 ,主要 有 TER: 

(D) FRE EAR 

(2) BRIER ARES EE, TRAE Ea A BR S ; 

(3) HRB RNASE, MEARS Ae, RERE, SCR 


To 
(4) ALEC ABS ERA GOES DSS PA TR BS A EA Bo 
(5) PSR MAR UI UR PREM =H Ree E25 
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(6) FRR , A BAYA RH o 
以 上 各 点 特征 中 a) Q) RESTA, 一 般 认 篇 是 原始 性 质 。 前 刺 的 退化 程度 
NDS CUORE ERACE o G) (4), ©) SARER BER EE 


图 1. pol poe e petet 
anc. RUNDE, anf. BITS, cr. PETER, Aye eek, 
me. BR, mj ER, ml. Gg, pp 
pas. 前 附 尖 ， pf. RAS, pr Ein, pl Wd. 

Ek FEET EER CE PAE TOU EC HR EA EE DISSE OR, 很 将 以 决定 ,可 能 代表 一 支 由 
ELEC ERE EC AEE EE ASIN. TELS CELA: c, PUR AE BS 
tho 

Elasmotherium inexpectatum, sp. nov. (iB) 


正 型 标本 : HORE (V964). 

特 微 和 比较: ARAL NR POLAR SZ IIEZUJE, 与 本 属 其 
他 各 种 呈 长 方形 的 此 形 完 全 不 同 。 原 尖 六 不 像 其 他 各 秆 那样 成 局 长 。 MARRS 
miu. PME AME MSE, BERRE. SRE ERAN 

在 特 ; [EE SEE 他 三 种 的 


Elasmotherium peii, sp. nov. (ÆR HE) 


正 型 标本 : LAR (P5— M?) CA), DP?, P3, Pf, M2, M3 各 一 ( 左 )。 均 属 同 一 个 体 。 
Wt: V962. 

kp PEKARE: M! BWESEDUIIEZS, M? 长 , 较 猴 , 被 后 春分 成 大 略 相等 的 
BAMA, MP) MORE KB 

标本 描述 : PUM ERAI A MER Ho IR. BR, BARA , SRI 
刺 及 外 刺 。 

Pi 一 与 P3 相似 ,和 后 尖 和 佬 附 尖 较 不 发 迷 。 有 南 个 小 刺 从 外 硝 内 壁 伸 入 个 效 高 。 


134 VERTEBRATA PALASIATICA Vol, 开 


MI—BE GTI Be EAT, EHE DAL RURUS BURG 
MILK RAW IERTE. RAMEE IEE TSF RO RAR 
PARKS TEER PIAS SPP CAPER E io 


Sinotherium lagrelii Sinotherium simplum 


Elasmotherium inexpectatum Elasmotherium peti 


Elasmotherium caucasicum Elasmotherium sibiricum 
W 2. 4 Fa fs BD 98 zc enl Oe AREA TA De ERG 
( 拉 氏 中 国 犀 根 据 Ringstrom, AAR HARE Gromova 和 Brandt 原 阅 重 答 ) 
M3 一 较 小 , 横 切 面 晨 三 角形 。 原 尖 大 ,内 侧 思 选 。 
乳 商 一 仅 左 上 第 二 个 保存 下 来 。 低 冠 、 方 形 , ARERR, EERE 
面 起 福 曲 ,情形 与 拉 氏 中 国 怀 中 所 见 到 的 情况 相似 。 
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LEER 新 种 比 前 述 的 一 种 CARRE) PRA, ESPADS ERE, PAR MR end 
Bik, 35 EXE BDH RE KEZ 
WEE A FANG FAR PECES, 


NEW ELASMOTHERINE RHINOCEROSES FROM SHANSI 


Cuow MiNcHEN 


(Institute of Vertebrate Paleontology, Academia Sinica) 


I. Introduction 


Remains of elasmotherine rhinocerotids are rarcly known in China. Practically no 
progress has been made since Ringstrom (1924) published his description of Sino- 
therium’ lagrelii which in fact is the only better and definitely known form of this 
interesting group of rhinoceros in China. The occurrence of the true elasmotheres in this 
country was first reported by Teilhard de Chardin and Piveteau (1930) who described 
a radius and some foot bones of Elasmotherium sp. from the type locality of Villafranchian 
Nihowan beds in Northern Hopei. A few additional materials were collected later from 
this same locality and were noticed as “Elasmotherium sp., undescribed limb bones and 
tooth ...... " in "Chinese Fossil Mammals” by Teilhard de Chardin and Leroy (1942, 
p. 65). Nothing more has been known since then. Therefore, it is really amazing 
to notice that a series of interesting new materials came into light within one month 
in the Autumn of 1957. These materials were obtained from three different sources, 
including over a dozen well preserved premolars and molars of three different forms which 
have all been designated. as new species, These specimens are to be described in this 
paper together with the tooth fragment mentioned by Teilhard de Chardin and Leroy, 


The writer is indebted to Prof, W, C. Pei for turning the specimens from the 
"Sanmen Gorge Reservoir" District over to the writer for studying and to Dr. E. 
Bejiaeva of the Paleontological Institute of Academy of Sciences USSR for sending che 
late Prof. Borisiak's papers and a photo of the dentition of Elasmotherium sibiricum for 
reference. He is also obliged to Mr. Huang Wanpo for furnishing stratigraphical 
information regarding the Sanmen specimens and to Miss Li Yuchin for her help during 
the preparation of the manuscripts. Thanks are also due to Mr. C, F. Wang and Miss 
W. C, Hu for making the photos and skeich drawings of the specimens respectively. 


II. Material and the geological age of the fossils 


The forms described in this paper include: 


(1) Sinotherium simplum, sp. nov. 


(2) Elasmotherium inexpeciatum, sp. n. 
P 
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(3) Elasmotherium sp. 


(4). Elasmotherium peii, sp. n. 


The first one, Sinotherium simplum sp. nov., is represented by a single last molar 
tooth which was acquired by the writer from the Provincial Medical Company of Hei- 
lungkiang, Harbin. The exact locality of this fossil was not known to the Company. 
But they were sure that it came from the province of Shansi together with a large amount 
of other mammalian fossils. The whole collection were examined by the writer in order 
to get more specimens of it as well as those of the others for an understanding of the 
fauna. The collection which includes numerous isolated teeth of Ictitherium, Hypohippus, 
Hipparion (2 or 3 spp.), Chilotherium, Samotherium and other giraffids, and various 
forms of Gazella and Cervus, ctc. are characteristic of the steppe type Hipparion fauna 
of North China, Furthermore, as is indicated by the nature of the matrix and preserva- 
tion of these fossils, they are most probably from the Hipparion red clays of the Early 
Pliocene (Pontian) of the Paote district of northwestern Shansi. It is from this same 
general district that the type of Sinotherium largrelii described by Ringstrom was collected. 
Therefore the fossil is considered to be of Early Pliocene age as a component of the 
Pontian Hipparion fauna, 


The description of Elasmotherium inexpectatum, sp, n., is also based on a single 
molar (M?) which was kept in the collection of the Municipal Committee of the Preser- 
vation of Antiquities in Shanghai. According to the report of the Committee the fossil 
came most likely from Shansi Province. This is supplemented by the fact that the enamel 
of the tooth is transluscent and greenish coloured as is usually the case with the mammalian 
teeth from the lower Pleistocene Villafranchian of northern Shansi and Hopei. Besides, 
as indicated by the traces of matrix adhering to the tooth, the fossil was derived from 
some well cemented clean coarse-grained sands. The age of the fossil is tentatively 
considered as Early Pleistocene (vide infra). 


The tooth fragment of Elasmotherium sp. is kept in the collection of the Institute 
of Vertebrate Paleontology which was noticed by Teilhard de Chardin and Leroy 
(1942), It is from the type locality of Nihowan that its geological age is now regarded 
as Early Pleistocene, 


The specimens from the Sanmen Gorge District were obtained by a party of the 
Institute of Vertebrate Paleontology from a native collector in the District of Pinglo in 
southern Shansi. According to the observation of Mr. Huang Wanpo the fossils are 
from the iron yellow sandy beds under the loessic deposits on the northern bank of the 
Huangho. There are several successive sandy beds outcropping on the bank from ten 
to twenty metres above the level of the lowest terrace. The age of these beds is still 
in dispute among the geologists. Judging from the structure of the teeth of the new 
elasmothere which is comparatively close to the E, caucasicum from the Middle Pleis- 
tocene of the Soviet Union, it is tentatively considered to be early Middle Pleistocene 
or late Early Pleistocene. 
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III. Description of the fossils 


Genus Sinotherium Ringstróm 
Sinotherium simplum sp. nov. 
(Pl. I, figs, A & A1) 


Type.—A third upper molar (dex.). V 963. 

Diagnosis.—A large Sinotherium-like elasmotherine rhinoceros; enamal of molar 
tseth simple and without sinuous foldings; protocone large, flattened and strongly con- 
stricted; post fossette closed into small pitlike ring; grinding surface of the crown in 


a plane diagonal to the longest axis of the tooth, 


Locality and Horizon:— See above 


Description: —The tooth is of gigantic dimensions. The grinding surface of the 
crown has a maximum length of 105 mm and a maximum width of 50 mm. The 
tooth is highly hypsodonty, heavily coated with cement material and with well developed 
roots. 

The ectoloph has nearly straight external wall without parastyle. The protoloph 
turns around backward from the much squeezed anterior border to such an extent that 
it becomes parallel to the ectoloph. The metaloph is much reduced and turnd sharply 
backward to come into contact with the hypostylic fold to encircle completely the pit- 
like postfossette, 

The protocone which is flattened into an elongated footshaped structure is strongly 
constricted off from the protoloph, While the crista and antecrochet are well developed, 
the presence of the crochet, on the other hand, is merely indicated by a low broad sweli- 
ing on the internal wall of the ectoloph behind the crista. 

The enama] layer as mentioned above is simple and without any trace of sinuous 
folding. The crown of the tooth is entirely buried in cementing material except at the 
centre of the prefossette and medifossette basins which are only partially filled up and 
leave a triangular cavity as in Simotherium lagreliz, though to a greater extent. 

The tooth is so obliquely set in the alveolus that the plane of the grinding surface is 
normal to the diagonal of the tooth. 


Measurements (in mm): 


Sinotherium lagrelii 


(after Ringstrom) | SUMA 


Length, M? 105mm | 105 


Width, M3 60mm | 50 


Though the new tooth from Shansi is similar to that of Sinotherium lagrelii in general, 
it differs from the latter in several ways which are more or less of primary importance. 
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In comparison with the corresponding tooth (M?) of Sinotherium lagrelii and the true 
elasmotheres, the differences shown by the new species can be summarized as follows, 


(1) The entire lacking of the sinuous fold of the enamel. 

(2) The crochet is almost absent in the new species, but it is well developed in 
Sinotherium lagrelit. 

(3) The protocone which is elongately rounded in S. Jargrelz, is flattened as in 
Eladsmotherium, 

(4) While there is a well developed pit-like closed postfossette basin in the new 
species, it is wide open posteriorly in S/notherium lagrelit, 

(5) MP is comparatively more elongate or laterally compressed than in the others. 


(6) The tooth is more obliquely set in the alveolus and the grinding surface of the 
crown is more diagonal to the longest axis cf the tooth, so that the tooth functions 
more like that of an elephant than that of horses as the others do. 


Among the characters listed above the first one or the simplicity of the enamel is 
unique among the elasmotherine rhinoceroses. This is an unspecialized feature closer 
to Sinotherium lagrelit, particularly to Iranotherium morgani, but even in those two 
species, though the enamel varies slightly, it is more or less broadly folded at certain 
places. The reduction of the crochet seems to be a specialized feature, which has gone 
to the extreme in the genus Elasmotherium in which it is entirely lacking. Also the 
points (3), (4), (5), are more like the cases seen in Elasmotherium in which the 
protocone is of the same elongate type and the postfossettes become small and ring- 
shaped, 

Considered as a whole, the new form seems to be much more specialized than 
Stnotherium lagrelit except that the enamel is more or less folded in the latter. In this 
respect it is difficult to ascertain at present whether the new species is phyletically earlier 
or later than the S. lagrelii. It may represent a specialized offshoot from the more 
generalized form close to S. lagrelii and is in no way directly related to the true 
elasmotheres of the Eurasisan Pleistocene. 


Elasmotherium inexpectatum, sp. nov. 
(PI, I, figs, B & B,) 


Type: 一 A second upper molar (dex.).V 964. 


Diagnoses: —A true elasmothere of comparatively smaller size, second upper 
molar quadratic in outline, with larger protocone and postfossette, 


Sce above, 


Locality and Horizon: 


Remarks: 
all the known species of this genus. The outline of the second upper molar is 


This is a comparatively small-sized true elasmothere, smaller than 


quadratic instead of being rectangular as in the others. The protecone is not so elon- 
gated and flattened as in the other species, The external wall of the ectoloph is broadly un- 
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dulating or with double convex surface instead of being nearly straight. The metaloph is 
more anteriorly located than in E. sibiricum, but more posterior in position than E. peii, sp., 
nov, The tooth is in general more straight and prism-shaped, like that of a horse. 


The structure of he tcoth as a whole is not so specialized as the other known 
species of this genus, It is highly probable that this new species is more directly ancestral 
to the new Chinese form, E. pei from Pinglo, Shansi, which is also slightly later in 
geological age. 


Elasmotherium sp. 
(PI, I, fig. C) 


This is represented by a molar fragment from Nihowan of the Hsuanhwa District 
in northern Hopei which was noticed by Teilhard de Chardin and Leroy (1942), The 
fragment is of the same colour and condition of preservation as the type molar of the 
above described species. 


The fragment, as shown by the photo which was taken from a polished section 
made by Teilhard, is comparable to the postero-external part of a second left upper 
molar. The specimen includes parts of the metataloph posterior of the ectoloph and 
the cement filling in the postfossette, 


In all probability this belongs to the same species as the form from Shansi, ie. E. 
inexpectatum, presumably of Early Pleistocene Villafranchian of Shansi. 


Elasmotherium peii, sp. nov. 
(Pl. T, figs. XX; PL II, figs. XX; Pl. III, figs. KX) 


Types:— Upper cheek teeth row (P3—M?) of the right side, one each of DP’, P3, 
P*, M? and M? of the left. All belong to one individual and are beautifully preserved 
except RP*, LP? and LM? which are partly broken. Calatogue no, IVP—V 962. 


Diagnoses: —Moderately large elasmothere; M! quadratic in outline; M? long, 
narrow and divided into nearly equal anterior and posterior halves by the metaloph; M? 
small and more triangular in cross section. 


Horizon and Locality: — See above, 


Description: — The permanent cheek teeth are highly hypsodont, crowded to- 
gether and diagonally set in the alveola, especially the last ones. The external wall of 
the whole row bends into a broad curvature. 


P?—Rectangular in outline, ectoloph short and with convex externa] wall. Protocone, 
hypocone, and antecrochet large, crochet and crista absent. Postfossette large and closed 
posteriorly, 


P4 一 Similar to the above in structure, proportionally larger and longer. Protocone 
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oval in shape. Hypocone and hypostyle less well developed. There are two crista-like 
spurs (or “cristellae’) outcropping in the postfossette basin, 

MI 一 Quadratic in outline. It differs from P^ in having well-developed crista and 
larger antecrochet. Protocone large and elongate. Metaloph slender and subparallel to 
the posterior edge of the tcoth. 

M?—Large, rectangular and with nearly straight external wall, with small antecro- 
chet, moderately developed crista and a small anterior criszella. The metaloph originates 
from a point slightly posterior to the midpoint of the ectoloph and turns diagonally 
backwards to encircle a very large postfossette basin, 

M3—Comparatively small, simple and more triangular in outline. The metaloph has 
reduced to a crista-like spur behind the larger crista. The protocone is large and deeply 
concaved on the free internal side, 


Comparative measurements of the Elasmotherium (in mm); 


E. inexpectatum | E. peii E. sibiricum* | E. caucasicum* 
Length, P4 — 47 43 40— 60 
Width, P4 — 57 50 50— 57 
Length, P! 一 59 48 43— 65 
Width, M! — 63 58 63— 75 
Length, M? 70 84 68 69— 86 
Width, M? 59 63 61 70— 76 
Length, M? — 70 80 77—113 
Width, M? — 62 52 60— 65 
Length, P4-M3 260 239 299—324 
M?, L/W 1.18 1.32 1.11 1.98—1.13 


*Data from Gromova (1932) after Brandt and Borissiak. 


Milk Dentition: 
is a rather large tooth, quadratic in outline. It is rather brachyodont and looks somewhat 


Only the second milk molar of the left maxilla is available. It 


like a posterior intermediate cheek tooth of an ordinary rhinoceros except that the 
external surface is more flat and that the enamel is folded on the posterior side of the 
protoloph, recalling very much the condition seen in the molars of Sinotherium lagrelit. 

The first milk molar is most probably present, for there secms to be on the anterior 
wall of the second milk molar an area of contact suggesting the presence of another 
small tooth. 

Comparisons: — This new species is distinguished from E, inexpectatum, sp. nov. 
by its larger size, more complicated and elongated M?. It differs from E. sibiricum and 
E. caucasum by its smaller M2, more elongated M? with much anterior metaloph and 
larger postfossette. 
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The specific name is erected in honor of Prof W, C, Pei for his important contribution 
to the study of Pleistocene mammals of China. 


IV. A SUMMARY OE THE ELASMOTHERINE RHINOCEROS OF CHINA 


1. .Sinotherium lagréli Ringstrom, 1922—A less specialized form from the upper 
Miocene or lower Pliocene of northwestern Shansi, probably closely related to the more 
generalized Iranotherium morgani from the Pontian of Maragha, 


2. Parelasmotherium schansiense Killgus, 1923—synonymy of the above. 


3. Sinotherium simplum Chow, sp. nov, —more specialized than S, Jagreli in general 
but with simple unfolding enamel, probably from the lower Pliocene of Shansi. 


4. Elasmotherium inexpectatum Chow, sp. nov.— a smaller form of the genus from 
the early Pleistocene, Villafranchian of Shansi, more primitive than E. pez and probably 
ancestral to the latter species, 


5. Eldsmotherium sp. Teilhard—Probably same as the preceding one from the 
Nihowan Villafranchian of northern Hopei. 


6.. Elasmotherium peii Chow, sp. nov—A more specialized form from the lower 
Pleistocene of Pinglo District (“Sanmen Gorge Reservoir") in southern Shansi comparable to 
E, sibiricum and E, caucasicum. The relationship between these three species is still 
difficult to ascertain at present but it seems that E. per is somewhat more primitive than 
the two known forms from the Soviet Union.And the differences between E. sibiricum and 
E, caucasicum are not so distinct as those between them and E. pen. 
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